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give much improvement. Theoretical inveatigathons of the atability 
of an axially symmetrical flow indicate that when stability is lost. 

flow may take one of two forma: with the formation of rotating 

zones of breakaway; oF with an axially symmetrical annular zene 

of breakaway, or annular swirl, associated with the occurrence of 

a counter flow. The relative stabilities of these two kinds of 
: flow vary according to circumstances but, by promoting annular AY 
is swirl, it is in principle possible to prevent completely tha 
formation of rotating zones of breakaway. Tests were made with 
compressor stages in which various measures had been taken to 
promote annular swirl, namely: cutting annular slots in the casing 
just ahead of and just beyond the tips of the blades: installing 
an annular step or ridge in the casing just in front of the ring of 
blades; also, blowing air into an annular slot lecated just ahead 
of the blades. All of these measures were found fo extend the 
zone of stable operation; however, the most convenient and 
structurally simple is that of blowing air through an annular slot, | 
With this stage, tested when air was blown in at a head two or Seen 
three times greater than that of the stage, the boundary of stable : 
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ARSTRAGTs The tnatabtlity of an axial. compressor in the form of a 
, rotating stall £8 determinad by the. rage characherineics y particularm 
“Ly che dependence of the pressure head on the flaw rath. The rotating 
,etall usuably occurs at a flow rate below that othrteh eorcenpontis 690 
‘ the maximal pressure head, Lees under the conditions deseribed by 

' the beft branch of the compressor charactertathc curve, which is of 
‘interest in calculating variable oparating conditions of multinscage 
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TITLE: Vortex theory of rotating stall 


TOPTC TAGS: vortex theory, rotating stall, diffusor, blade cascade , flow note , plow 
ABSTRACT: Experiments show that during transition to large angles of attacs in en 
annular vaned diffusor, stall zones may be formed which movd with e certain engular 

| velocity relative to the diffusor. There are two types of possible stalis in a single 
| wane cascade: a weak stall, characterized by ‘the formation of stwll zones whose 
number increases eas the flow rate decreases, and e strong stcll, cheracterized by 4 
wide zone with en intense counter-flow inside the zone. Despite tie great attention 
devoted to this problem by investigators, & detailed solutiqn reflecting such aspects 
as zone displacement velocity, flow parameters inside the mine, and the nurber of 

; gones is lecking. Therefore, in this article, ax ettempt ici made to anelytically 

| determine the form and displacement velocity of the stall zqnes ine single~profile 
tres cade. The obtained results are shown in Fig. 1, where G is the flow rate; 
fi, zone displacement velocity; J, mechanical energy of the flow; and Ca is the axial 
component of the flow velocity within the stalk zone. In annular cascades with 4 
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TITLE: Effect which nonuniformity in the oncoming tiow nas on losses in cascades 
with blades which have a low aspect ratio : 


SOURCE: Somoletostroyeniye 4 tekhnika vozdushnogo flota, no. 6, 1966, 14-17 


ABSTRACT: Experimental date are given en compressor opl aee with various degrees of 
nonuniformity in the oncoming flow. Three cascades were tested in all: two modifica 
tions (A=0.5 and A=1) with 6 chord b=50 mm and one modification (a#0.5) with @ chord 
of 100 m. The leading edges of the blades were rounded and the trailing edges were 
peveled. The curvature of the profile was 45° and all cascades were made with tne >i 
plades set-at an angle of 52°30' and a relative spacing p/t=e. Flat cut-off plaves : 
were used for changing the aspect yatio and for eliminating tine boundary jeayer on the 
walls of the casing. Nonuniformity in the field at the input repuited in thin 

strands close to the leading edges of the cut-off plates in a dizection normal to tne i 
velocity of the oncoming flow. Variation in the number of strands and the distance © | 
Detween them was determined by the shape of the velocity profile. The results show ae 


| 
| gopIc TAGS: turbine cascade ; compressor plade, secondary flow, nonuniform flow | 
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an increase in losses with nonuniformity in the oncoming flow. The region of propa- 
gation of secondary flows is practically independent of the degree of nonuniformity 1 
in the oncoming flow although the intensity of secondary flows increases with non- 
uniformity resulting in higher losses. , The experimental data indicate that ordinary | 
theoretical methods should not be used for determining the characteristics of blades | 
with a low aspect ratio. Orig. art. has: 5 figures. | 
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‘TITLE: Hygrometers for disperse materials based on the Peltier effect 


\o 
SOURCE: eT APRRORIS Oyen ye no. 8, 1966, 10-11 


‘ TOPIC TAGS: hygrometer, moisture measurement ) thiermoronptle, 

Nach Crnnrew “4 2im 

‘ABSTRACT: Conventional instruments for measuring moisture content in 
_capillary-porous materials are often inapplicable because of the effect of the 
electrolyte involved on their readings. Hence, a new hygrometer is proposed 

: which consists of a number (20—100 or more) of thermocouples connected in | 
‘series through which a direct current is passed; the time rate of rise (or fall) of 
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TITLE: The effect of a decrease in axial velocity in a compressor stage on its 
efficiency 


SOURCE: IVUZ. Energetika, no. 8, 1966, 117-120 . 


TOPIC TAGS: axial compressor, Compr gor efficiency, compressor stage, compressor 
stage model, axial (flow compressor, we walpei 


ABSTRACT: Due to the lack of datd on the subject, an experimental investigation was 
made of the effect of a reduction of the axial velocity in.the flow passage of an 
axial-flow compressor on its efficiency. The basic tests were performed on a K-50-1 
stage model at the TsKTI. The axial-flow velocity was changed by varying the shape 
of the flow-passage cross section so that its ratios of inlet-to~outlet cross~section 
areas were F,/F, ® 0.92, in 1.00, and 1.10. The angles of the rotor-blade setting 
(at the niddie of their heights) were 27°40", 32°40', and 37°40'; this permitted the 
testing of nine versions of the model stage. The angles of the inlet and intermediat 
e 15°30" and 32°30" and were not changed during the investigation. 
ade tips was u © 200 m/sec at a Reynolds number 
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TITLE: The effect of a decrease in axial velocity in a compressor stape on its 
efficiency > 


TOPIC TAGS: axial compressor, compressor efficiency, compressor stage, compressor 
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ABSTRACT: Due to the lack of datd on the subject, an experimental investigation was 
made of the effect of a reduction of the axial velocity in the flow passage of an 
axial-flow compressor on its efficiency. The basic tests were performed on a K-50~1 
stage model at the TsKTI. The axial-flow velocity was changed by varying the shape 
of the flow-passage cross section so that its ratios.of inlet-to-outlet cross-section 
areas were F,/F, = 0.92, in 1.00, and 1.10. The angles of the _rotor-blade setting 
(at the middle of their heights) were 27°40', 32°40', and 37°40"; this permitted the 
testing of nine versions of the model stage. The angles of the inlet and intermediate 
guide vanes were 15°36' and 52°30' and were not changed during the investigation. Pod 
The circumferential velocity of the blade tips was u = 200 m/sec at a Reynolds number | 
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Re 4 3.7 X 105, For most of the stage’ versions the tests were repeated at | 
“4 @ 270 m/aac. The temperatures were measured at the inlet and outlet of the stage { 
and the static pressures, at t The velocity distribution in the 
radial direction of the flow passage in d the rotor was ulov detere 
mined. For the each version of the stage ¢ re plotted and the 
regime of the maximum effielency n was determined. For this regime the diffusivity 
factor 9 # (Waa y—W2)/W) was determined; here, W,(W2) are the relative velocities at 
the inlet (outlet) of the votor cascade. An approximate formula for determining the 
efficiency of a stage of an axial-flow compressor with a rough approximation of the 
air compressibility is proposed: (i—n)/(l—ng) # 1 + K, where 1, is the efficiency 
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a of the stage when 4¢ = 6 9, = 0 and K is a parameter depending on the bladce geometry 
- and flow characteristics. The test results (with added characteristics of six other 


compressor stages). are plotted in a diagram in which the solid curve corresponds to | 
the equation (l—n) /1—ng) = 1+1.45K + 2.16 K2 (see Fig. 1). Teds equation is recommended for 
; estimating the effect of a decrease in the axial flow velocity on the efficiency of 
a axial compressor. Orig, art. has: 3 figures and 1 formula. [WA~76) 
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TITLE: Determining the discharge coefficient when calculating anti-surge bleed ports 
in axial compressors 23 


SOURCE: Teploenergetika, no. 5, 1966, 89-90 


TOPIC TAGS: compressor, compressor surge, compressor operation stability 


* ABSTRACT: Air bleeding from a compressor stage into the atmosphere is considered to 
: be one of the simplest and most effective methods of expanding the range of stable 
a, operation of a multistage axial compressor. The discharge coefficient » of a bleed 
: . port is usually determined ‘from detailed experimental data for the general discharge 
of a fluid through an opening, without taking into account the special flow 
characteristics in a compressor stage before the bleed port. To investigate the 
accuracy of this method, experiments were conducted to determine the bleed port 
discharge coefficient under various bleed conditions. Tests were conducted with a 
ten-stage axial compressor in the range of bleed flow Re numbers of 0.3+105—1.2+10° 
and M numbers of 0.1—0.4 with various locations for the bleed ports. The obtained 
results are shown in Fig. 1. Based on the experimental data, it i concluded that 
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: Fig. 1. Relationship tetween discharge 
coerficient v ani peremeber Sg Ar for vacous 
locations of the tied ports. (Ra = ac/G - 
relative air bleed; AG - mans flow rate through 
pleed port; AF - ratio of the bleed port 
-area and the area of the ring corres- 
ponding to the blade height) Fifth stage 
(1—4) bleed port locations: | 


1 - Above guide vanes; 2 - above rotor; 
3 - above guide vanes and rotor; 4 — axial 
clearance before rotor; 5 - eighth stage- 


ependent on the location of the bleed ports, and is 
ove the rotor blades and in the axial clearances before 
Fig. 1 can be used directly in 

However, for ports having 
ghapea and dM g different from those ye should be corrected 
using the 
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where, vp’ is the corrected value; u, value from Fig. (15 and ky, %2 and k3, the 
correction factors. The results also showed that air, pieeding from a coupressor has 
a strong effect on the flow characteristics. in the stages adjacent to the bleeding 
stages Orig. art hast 2 figures. - ec ae tute ee {as 
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nty TsO, J'Gen. Chew. 21, 860-76( 1051) j 
(Engl. translation). —Various edkes prepa. from coals were | : 
tested for their reaction capacities with CO, The apn. for: i 
carrying out the ex sti, work consisted chiefly of 2 Silt | 
fumacss thy fiat oF which was ned jor greheating Cha 
reacting gus. The Sud furnace nels the exeiplh to be tated. 
The temp. of the gig at the surface ef thr C was midasced 
by a platino-platino-rhodiun thermo ule of do OG.) kn. 
Phe cokes were peepd. fi the following way: From a natural f 
-voal, coke was obtained by eatolnation of that 840° Aba ‘ 
istreara of N until cessation of the sepa. of volatiles. ‘Then } 
ithe coke wes ground to particies of 70-89 ». The perder - } 
‘obtained was preseed inta the boat and again placed In 2 
‘current of N at O00" until it resched const. we. For the 
‘axpt., the C was heated over & period of 1.6-2 hrs. to the 
‘desired Yomin. ina current of N, at yhichrtemp. the ciiment 
of N was replaced by a streatty of CO. Cooling of the 
also proceeded la a current of N for 1.5-2 hrs., after ihich 
“the reaction tube was dismantied, and the C wag weighed. 
In the expts. the following were piensured: (1) this dis- 
charge of gas up to aud after the renetion; (2) temp. of the 
yas and the surface of tae C; and (3) the atat. of C reneked. 
Expts. were nude in a temp. range of 6O1)-1000*. .: Con- 
sumption of COs axtolinted to 1.2 ce./see. The crois #c- 
tion of the reaction fissured weo'0.15 sq. cm. The miethod 
used permitted the detn,. of the kinctic characteristics of the 
reaction @ + CO; # 2CO for different coals at temys. be- ‘i 
low 050°, The method can be recommended for deta. of the 
reaction capacity of cokes from natural coals. Th: expu. — 
data are well tabulated, and a diagram of the exptl. upp. is: 
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Production Procedures Capable of Increasing the Productivity of 
Gear Grinding Machines 


accuracy of the gears does not suffer and no surfaco 
burns or grinding cracks have been observed, However, 
the machines must be in excellent condition, 
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PERIODICAL: Stanki 1 Instrument, 1960, No. 10, pp, 21- 22 


TEXT: The author suggests to improve the afficiency of heavily loaded gears 
by lapping. He points out that the teeth of these gears during operation often 
break off, which he ascribes partly to power and speed factors and partly to the 
grinding process 4tself, One of the main defects in this respect is the origina- 
tion on the surface of the ground tooth of a more or less deep defective pouncary 
layer, It contains metal zones subjected to tampering, which are originating ow- 
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uchastiye: BELYAYEV, F.8.; BEREZHNOY, N.V.; BUBYR', 7.A.; VANSHAVSKIY, 
1.U,; DUDKO, V.P.;<YERSHOV, V.S.; DUGIN, Ye.V.; DUKALGY, M-F.; 
TyaNov, P.S.; KOWARZVA, V.F,; MOWIN, H.I.; MOGILKO, A.P.; PANCHEUKO, 
A.1.; POKALYUKOV, S.N.; PRIKHOD'KO, N.D.; RUBIN, I.A,; SIDORENKO, 
P.A.; TYUTYUNIE, Yo.1.; KEMEL'NITSKIY, L.Ya.; BONDAR', V.1.; KRIVISOV, 
A.1,; LOKSHIN, V.D.; SOPIYENKO, NLP, RABINKOVA, L.K,, red.izd-va; 

- BOLDYREVA, 2.A., tekhn.red. 


{Types of mine cross section] Tipovye secheniin gornykh vyrabotok. 
Moskva, Gos.nauchno-tekhn.izd~vo lit-ry po gornom delu. Volt. 
{Cross section of mines supported by a sectional reinforced-concrets 
lining of URP-11 panels for l-, & and 3~ton redlroad cars] Secheniia 
vyrabotok, gakreplennykh sbornol shelecobetonnoi krep’iu iz plit 
URP-II, dlia l~, 2- i 3-tonnykh vagonetok, 1960. 278 De. 
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Gosudarstvennyy proyektnyy institut Yazhgiproshakht. 
(Mining engineering) 
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Cylindrical bending of three-ply ..., BoB ester 0n3/ 005/017 


equations are quoted and reduced to a sixth order differential 
equation which is solved for the deflection in terms of mixed 
polynomial and hyperbolic functions, Similar formulae aro also 
derived for the axial displacement and stress. The boundary 
conditions appropriate to freely supported, clamped, hinged 
supported and free edges are stated, and an extensive table of 
formulae is derived for stresses and deflections in plates 
subjected to distributed or concentrated loading and to various 
combinations of clamped and supported edge conditiona (20 cases), 
assuming vanishingly small flexural rigidities of the outer layers, 
Thanks ara expressed to Doctor of Physical and Mathematical 
Sciences Professor Kh.M. Mushtari for directing the investigation, 
A.L. Rabinovich and L.E. Bryukker are mentioned for their 
contribution in the field, 

There are 23 figures, 3 tables and 4 Soviet references, 
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E200/E435 
AUTHOR: Yershov, V.V. (Kazan') 
TITLE: Stability of asymmetrical sandwich plates 


PERIODICAL: Izvestiya vysshikh uchebnykh yavedoniy. 
Aviatsionnaya tekhnika, no.l, 1962, 120-124 


TEXT: Using an equation derived from the equations of 
Professor Kh, M. Mushtari, in his previous paper (Ref.3: ibid, 
no.3, 1961), the author obtains an equation for longitudinal 
axial force N acting per unit width of the upper and lower 
layers of rectangular sandwich plate supported along two opposite 
edges Aes ee “ 


=. Biz! — 2’) 
all 2 y 
Norit ~, (47S f | (2.19) 
H G3 B 


where 2h - thickness of the core, eht of upper layer, 
on" of lower layer; geexheteh', | 2" =- h ~- h", 


B' = Zein - rigidity of upper layer, . 
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Stability of asymmetrical ... E200/E435 


B" - rigidity of lower layer, 6B = BiB/(B! + Bl), 

Gz = transverse shear modulus of core, 

Lo - L/h, L- length between supports and A - support function. 
Both edges simply supported or one edge clamped the other restrained 
against rotation only A= 1. Both edges clamped A = 2. 


One edge clamped the other simply supportod A 0,7. ie 
One edge clamped the other free A = 0.5. Tf Btos BY and af 
2n' = 2h", Eq. (2.19) reduces to that given by 

A.P.Prusakov for symmetrical plates. There are § figures, 
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ORG: Hoscow Automechantca) Institute (Moskovekiy, avtomekhanichaskiy institut) (re 
Seer ene aes i 4 
TITLE: “Transfer of heat to the Lubricating oft enginen ao F : : 
SOURCE: Avtomobil'naya promyshlennoat', no. 4, 1966, 13 , o 


heat trancfer, vehicle engine, lubricating ofl, velicla engine ecoling 


ABSTRACT: The authors considér transfer of heat to the lubriceting dil in eutomotive 
engines under verious ‘operating conditions ‘since the Lubrication system hes becone an 
important factor in lengthening the service lire\br engines im view af the recent ten- 
dency toward increased engine power by raising the efficiency of the ccabustion cycle | 
and increasing the rpm. Heat is transferred to the of£1 from components heated by fric-i 
tion and gases and from gases which leak into the crankcase through imperfectiona in 
the piston rings. The third factor (leakage of hot gases into the crnnxcase) wag not. 
teken into consideration in enalyzing the components of heat transfer as it was ussumed 
that the seme quantity of hest {fs dissipated into the ambient alincephire fron the lower 
walls of the crankcase during stand testing. Heat transfer to the crankcase of} in the 
MZHA-4O8 and ZIL-130 engines was experimentally studied in the Automobile and Tractor 
Engine Leboratory of the Moscow Automechanical Institute. The tim engines were stand 
tested for epproximately the same number of hours corresponding to an automobile trip 
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